Inhibition of PI-3-K and AKT Amplifies Kv1.3 Inhibitor-Induced Death of Human T Leukemia Cells.
We have previously shown that inhibition of the mitochondrial Kv1.3 channel results in an initial mitochondrial hyperpolarization and a release of oxygen radicals that mediate mitochondrial depolarization, cytochrome c release and death. Here, we investigated whether inhibition of Kv1.3 channels can also induce cellular resistance mechanisms that counteract the induction of cell death under certain conditions. We treated leukemic T cells with the mitochondria-targeted Kv1.3 inhibitor PCARBTP and determined the activity of different kinases associated with cell survival including ZAP70, PI-3-K, AKT, JNK and ERK by measuring the activation-associated phosphorylation of these proteins. Furthermore, we inhibited AKT and JNK and determined the effect of PCARBTP-induced tumor cell death. We demonstrate that treatment of Jurkat T leukemia cells with low doses of the mitochondria-targeted inhibitor of Kv1.3 PCARBTP (0.25 μM or 1 μM) for 10 minutes induced a constitutive phosphorylation/activation of the pro-survival signaling molecules ZAP70, PI-3-K, AKT and JNK, while the phosphorylation/activation of ERK was not affected. Stimulation of Jurkat cells via the TCR/CD3 complex induced an additional activation of a similar pattern of signaling events. Higher doses of the Kv1.3 inhibitor, i.e. 10 μM PCARBTP, reduced the basal phosphorylation/activation of these signaling molecules and also impaired their activation upon stimulation via the TCR/CD3 complex. A low dose of PCARBTP, i.e. 0.25 μM PCARBTP, was almost without any effect on cell death. In contrast, concomitant inhibition of PI-3-K or AKT greatly sensitized Jurkat leukemia cells to the Kv1.3 inhibitor PCARBTP and allowed induction of cell death already at 0.25 μM PCARBTP. These studies indicate that Jurkat leukemia cells respond to low doses of the mitochondria-targeted Kv1.3 inhibitor PCARBTP with an activation of survival signals counteracting cell death. Inhibition of these T cell survival signals sensitizes leukemia cells to death induced by mitochondria-targeted Kv1.3 inhibitors. High doses of the Kv1.3 inhibitor inactivate these signals directly permitting death.